A numerical analysis of a fracture surface is needed in the fractography. The method proposed in this paper identifies quantitatively the striation region observed in the fatigue fracture surface, and the striated surface ratio is calculated. The method proposed characterizes the striation region by using the wavelet transform, and the degree of striation is calculated from the wavelet coefficient. The Gabor function is applied as the mother wavelet function and it can be used to extract the striped pattern which is the feature of a striation. In order to evaluate the validity of the method, it is applied to the virtual fracture surface and the SEM picture of the fatigue fracture surface of 2.25Cr-1Mo steel. Matching of the striation region calculated from the degree of striation and the result obtained from the human observation is performed. Consequently, good agreement between the judgment result by human observation and the judgment result by the method is obtained, and it is shown that the proposed degree of striation is appropriate to the evaluation of a striation region. Therefore, it becomes possible to evaluate a striation region using the method proposed, and it supports for the decision-making of an analyst who is unfamiliar with the fractography.
ψ (σ, f, θ, x, y) = g(σ, x(θ), y(θ) ) (e i2πfx(θ) − e
Evaluate the C(f,x0,y0) value using Wavelet Transform Assume the striation area and evaluate range(Ai+1) of frequency(f) using FFT
End
Detect the striation region using C(f,x0,y0)
Evaluate power spectrum of image using FFT 30%(18%) 40%(8%) 50%(6%) 60%(5%) Fig.13 The relationship between the frequency f and the frequency evaluation function P (f) calculated from the striation area in Fig.6 using FFT. 2) , , . Vol. 56, No. 525, pp. 298-303, 1990. 3) , , . , A , No. 45, p. 1312 , A , No. 45, p. , 1979 . .
Gabor
, 1995. 5) .
. , 1999.
6) Michael J. Lalor Bruno Josso, David R. Burton. Wavelet strategy for surface roughness analysis and characterization. Cumputer methods in applied mechanics and engineering, Vol. 191, pp. 829-842, 2001. 7) Anddreas E. Savakis Jiebo Luo. Self-suprevised texture segmentation using complementary types of features. Pattern Recognition, Vol. 34, pp. 2071 -2082 , 2001 . (1). , Vol. 40, No. 5, 1988. 11) . " ".
, 1981.
12)
. " ". , 1983.
